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Descripti n 

The invention describes an improved etched 
abrasive tool plate for surface smoothing, and a 
method to produce it. A tool in accordance with the 
preamble of claim 1 and, respectively, a method in 
accordance with the preamble of claim 8 are 
known, for example, from GB-A- 2 166 676. 

It is previously known to produce tools for 
abrasive surface smoothing of workpieces of wood, 
plastics, leather and other soft materials by etching 
a thin flat steel plate, so that from the original 
surface of the plate only minor parts remain as flat 
limited surface portions with round, elongated or 
polygonal shape. The other parts of the plate sur- 
face are by the etching recessed to a lower level. 
The remaining flat surface portions then form the 
tips of cutting elements protruding from the re- 
cessed etched surface, and shaped like truncated 
cones or pyramids, as described in U.S. patent 
3,045,321, where the edges of the flat surface 
portions constitute the cutting edges in abrasive 
smoothing of the workpiece. 

This type of tool plate can produce very 
smooth surfaces on the workpiece, but requires 
that the tool is pressed against the workpiece with 
enough force to cause the cutting elements to 
penetrate a small distance into the workpiece. For 
small tools or convex workpieces this poses no 
problem. For large flat workpieces and large tools, 
such as orbital sanders the force would be too 
large to be practical, however. 

Different methods have been suggested to fa- 
cilitate the use of etched tool plates also in this 
case. U.S. patent 3,045,321 suggests the possibility 
of etching until the flat surface portions on the tips 
of the cutting elements become very small or van- 
ish. In such a case, however, one would not 
achieve a good smooth workpiece surface but a 
finely scratched, even though flat. Very small tip 
surfaces would also make it impossible to etch in 
such a manner that the cutting edge angle be- 
comes less than 90 degrees with the upper portion 
of the cutting elements hourglass-shaped, as has 
otherwise proved advantageous, especially to get 
highest surface smoothness. 
JP patent 60-19648 describes that one can perform 
further etching steps to make the flat surface por- 
tions coarse and irregular, which facilitates their 
penetration into the workpiece. This is only a tem- 
porary effect, however, since the surface portions 
quickly become smooth and flat through wear when 
used. 

The present invention describes an etched tool 
plate and a tool plate and a method for producing 
it, where through a special forming operation the 
load is distributed between the cutting elements in 
such a way that only a minor number of them carry 



the full load and at the same time limit the penetra- 
tion of other cutting elements which are given 
improved abrading ability by tilting. In this manner 
large flat tool plates can be manufactured, which 
5 simultaneously achieve better surface smoothness, 
lower forces and better wear resistance than pre- 
viously known tool plates. 

the invention is described below with refer- 
ence to the accompanying figures, where 
to Fig. 1 shows a section through an etched tool 
plate with cutting elements according to known 
technology, 

Fig. 2 shows a section through an improved 
etched tool plate according to the present inven- 
ts tion, 

Fig. 3 shows a plan view of the etched side of 
an improved tool plate according to the inven- 
tion. 

In Figures 1-3 the cutting elements (11) with 

20 flat tip surface portions (12) are shown protruding 
from the etched tool plate (10). 

To produce an improved tool plate according 
to the invention, one starts with a thin steel plate, 
on which as is previously known from U.S. patent 

25 3,045,321 a material resistant to etching fluid is 
applied on one side in a determined pattern such 
as equal size spots which can be round, elongated 
or polygonal. The application can be performed 
through some printing process such as silk-screen 

30 printing, or by covering the whole plate with a layer 
of water-soluble photoresist, which is thereafter har- 
dened by ultra-violet radiation in spots, after which 
the non-hardened parts of the layer are flushed 
away. The side of the plate with the resistant 

35 pattern is then sprayed with an etching fluid, such 
as ferric chloride dissolved in water, so that those 
parts of the surface not protected by the resistant 
pattern elements are etched away to a determined 
depth, while those parts protected by the resistant 

40 pattern elements remain as protruding cutting ele- 
ments. Through variation of spraying mode, com- 
position and temperature of the etching fluid one 
can influence the angle between the side of the 
protruding cutting elements and the original plate 

45 surface, as well as how far under the edge of the 
protecting pattern elements the etching will reach. 

After the etching process and cleaning, the tool 
plate (10) corresponds to what is known from U.S. 
patent 3.045.321 which is usable for surface 

so smoothing but has the drawbacks mentioned and is 
not suitable for large flat tools. According to the 
invention the plate is then rolled twice between one 
rigid roller with raised parallel strips and one elas- 
tically deformable roller made with rubber or poly- 

55 urethane, with the rigid roller in contact with the 
unetched backside of the tool plate, and the elas- 
tically deformable roller in contact with the etched 
side. Through this rolling the tool plate is deformed 
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with parallel ridges (13, 14) on the etched side. The 
sharpness of the ridges depends on the width of 
the parallel strips. After rolling twice in a row pro- 
ducing ridges with different directions, the ridges 
form a system of rhombic quadrangles, which pre- 
vents the plate from curling, as it would do if all 
ridges were in the same direction. 

Preferentially, the longer axis of the rhombic 
quadrangles should coincide with the lengthwise 
direction of the tool plate. The distance between 
ridges (13, 14) should be considerably larger than 
the distance between the cutting elements (11). 

The tool plate (10) can thereafter be attached 
to a flat tool plate carrier in known manner such as 
with glue or with textile fasteners. The tool plate 
carrier can be used by hand or with a sander 
machine. 

The parallel strips on the roller can be placed 
tangentiaily or in a preferred embodiment helically 
like a thread around the roller. By rolling the first 
time with a right hand threaded and the second 
time with a left hand threaded roller or vice versa, 
the rhombic system of ridges is produced during 
continuous feeding of tool plate in strip form. 

The rolling to form ridges has two effects, 
which together contribute to the superior perfor- 
mance of this tool plate. Those cutting elements 
(11) which are situated on the crest of the ridges 
are only a minority of the total number, and are in 
cutting contact with the workpiece already at low 
load on the tool plate. Their tip surface portions are 
parallel to the mean plane of the tool plate and the 
tool carrier and have limited abrasive capacity, but 
at low loads they ensure good surface smoothness, 
and at high loads they carry a major part of the 
load, and prevent overloading of other cutting ele- 
ments. 

Those cutting elements (11 a) which are situ- 
ated on the slopes of the ridges (13, 14) are not in 
cutting contact with the workpiece until the load on 
the tool plate is increased, and do never them- 
selves carry much of this load. Since they are 
situated on the slopes of the ridges, their tip sur- 
face portions are slightly inclined relative to the 
mean plane of the tool plate carrier. The angle of 
inclination is still more increased because the 
forces between the elastic roller and the cutting 
element during rolling tends to bend the tips of the 
cutting elements (1 1 a) away from the crest of the 
ridge (13, 14). The cutting elements (11 a) on the 
slopes will thus touch the workpiece with the sharp 
cutting edge of the tip surface portion while the 
cutting depth is limited by the carrying action of 
the cutting elements (11) on the crests. In this way 
one avoids overloading and damage to the cutting 
elements (11 a)on the slopes, which retain their 
sharpness longer. 

After long progressive wear the needed load on 



the tool plate will increase, but not as much as for 
a tool plate without ridges, and cutting elements 
situated further down the slopes will gradually take 
part in the abrasive cutting. 

5 The height of the ridges (13, 14) should be of 

the same order as the height of the cutting ele- 
ments (11) or slightly less. Otherwise the cutting 
elements furthest down the slopes or in the valleys 
will never be utilized. In practical cases the height 

10 of the cutting elements is 0.1 to 0.3 mm. 

Claims 

1. Etched tool plate (10) for abrasive surface 
75 smoothing of soft materials comprising a thin 

steel plate, one side of which has been par- 
tially recessed through etching, leaving the 
non-etched parts as protruding cutting ele- 
ments (11) with sharp cutting edges and flat 
20 tops (12), 

characterized in that the tool plate has been 
deformed to show parallel ridges (13, 14) on 
the etched side. 

25 2. Etched tool plate according to claim 1 , 

characterized in that the ridges (13, 14) run in 
two different directions forming a pattern of 
quadrangles. 

30 3. Etched tool plate according to claim 1 or 2, 

characterized in that the distance between 
ridges (13, 14) is considerably larger than the 
distance between cutting elements (11). 

35 4. Etched tool plate according to claim 3, 

characterized in that the cutting elements (1 1 
a) situated on the slopes of the ridges have top 
surfaces (12) inclined relative to the plane of 
the tool plate. 

40 

5. Etched tool plate according to claim 3 or 4, 
characterized in that the height of the ridges 
(13, 14) is similar to the height of the cutting 
elements or slightly lower. 

45 

6. Etched tool plate according to any of claims 1 
to 5, 

characterized in that the height of the pro- 
truding cutting elements (11) is 0.1 to 0.3 mm. 

50 

7. Etched tool plate according to any of claims 1 
to 6. 

characterized in that the non-etched side 
through glue or textile-type fastener is attached 
55 to a tool carrier plate. 

8. Method for manufacture of etched tool plate 
(10) as described in any of claims 1 to 7, 
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whereby the tool plate in known way on one 
surface is provided with a pattern of material 
resistant to etching fluid, followed by etching 
away to a determined depth of those parts of 
the surface not covered by the pattern, char- 
acterized in that the method comprises, after 
etching, rolling multiple times between one rig- 
id roller with parallel raised strips and one 
elastically deformable roller. 

9. Method for manufacture of etched tool plate 
according to claim 8, characterized in that the 
rigid roller is in contact with the non-etched 
side and the elastically deformable roller with 
the etched side. 



Patentansprtiche 

1. Geatzte Werkzeugplatte (10) zum abschleifen- 
den Oberflachenglatten weicher Materialien mit 
einer dunnen Stahlplatte, von weicher eine Sei- 
te durch Atzung teilweise mit Vertiefungen ver- 
sehen ist, wobei die nicht-geatzten Teiie als 
Uberstehende Schleifelemente (11) mit schaf- 
fen Schieifkanten und flachen Kopfenden (12) 
verblieben sind, dadurch gekennzeichnet, 
da/3 die Werkzeugplatte verformt wurde, urn 
parallele Grate (13,14) auf der geatzten Seite 
hervorzubringen. 

2. Geatzte Werzeugplatte nach Anspruch 1, da- 
durch gekennzeichnet, da/3 die Grate (13,14) 
in zwei verschiedenen Richtungen verlaufen 
und ein Muster von Vierecken bilden. 

3. Geatzte Werkzeugplatte nach Anspruch 1 oder 
2 dadurch gekennzeichnet, da/3 die Entfer- 
nung zwischen den Graten (13,14) betrachtlich 
grofier ist als die Entfernung zwischen den 
Schleifelementen (11). 

4. Geatzte Werkzeugplatte nach Anspruch 3, da- 
durch gekennzeichnet, da/3 die Schleifele- 
mente (11a), die sich auf den Schragen der 
Grate befinden, Oberseiten (12) haben, die in 
Bezug auf die Ebene der Werkzeugplatte ge- 
neigt sind. 

5. Geatzte Werkzeugplatte nach Anspruch 3 oder 
4, dadurch gekennzeichnet, da/3 die Hone 
der Grate (13,14) ahnlich der Hone der Schleif- 
elemente oder ein wenig geringer ist. 

6 Geatzte Werkzeugplatte nach einem der An- 
sprQche 1 bis 5, dadurch gekennz ichnet, 
da/3 die Hone der uberstehenden Schleifele- 
mente (11) 0,1 bis 0,3 mm betragt. 



7. Geatzte Werkzeugplatte nach einem der An- 
spruche 1 bis 6, dadurch gekennzeichnet, 
da/3 die nichtgeatzte Seite mit Leim oder mit 
textilem Befestigungsmittel an einer Werk- 
5 zeugptragerpiatte befestigt ist. 

a Verfahren zur Herstellung einer geatzten Wek- 
zeugplatte (10) wie in einem der AnsprQche 1 
bis 7 beschrieben, bei welchem die Werkzeug- 
J0 platte auf einer Oberflache auf bekannte Weise 

mit einem Muster gegen Atzflussigkeit resi- 
stenten Materials versehen wird, gefolgt von 
Wegatzen jener Oberflachenteile, die nicht von 
dem Muster abgedeckt sind, auf eine bestimm- 
75 te Tiefe, dadurch gekennzeichnet, dafl das 
Verfahren nach dem Atzen ein mehrfaches 
Walzen zwischen einer starren Walze mit pa- 
rallelen erhabenen Leisten und einer elastisch 
verformbaren Walze einschliett. 

20 

9. Verfahren zur Herstellung einer geatzten Werk- 
zeugplatte nach Anspruch 8, dadurch ge- 
kennzeichnet, da/3 die starre Walze mit der 
nicht-geStzten Seite und die elastisch verform- 
2 5 bare Walze mit der geatzten Seite in Beruh- 

rung ist. 

Revendications 

so 1. Outil plat decape (10) pour le dressage de 
surfaces de materiaux mous par abrasion, 
comprenant une mince plaque d'acier, dont 
une face a ete partiellement creusee par deca- 
page, en laissant subsister des parties non 
35 decapees sous forme d'eMements coupants en 
saillie (11) avec des aretes coupantes aigues 
et des sommets plats (12), caracterise en ce 
que I'outil plat a ete deforme pour presenter 
des nervures parallels (13,14) sur sa face 
40 decapee. 

2. Outil plat suivant la revendication 1 , caracterise 
en ce que les nervures (13,14) s'etendent dans 
deux directions differentes, formant ainsi un 
45 dessin de quadrilateres. 

a Outil plat suivant la revendication 1 ou 2, ca- 
racterise en ce que la distance entre les nervu- 
res (13,14) est considerabiement plus grande 
so que la distance entre les elements coupants 
(11). 

4. Outil plat suivant la revendication 3, caractense 
en ce que les elements coupants (11a) situes 
55 sur les flancs inclines des nervures ont des 

surfaces superieures (12) inclinees par rapport 
au plan de I'outil plat. 
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Outil plat suivant la revendication 3 ou 4, ca- 
racteVise* en ce que la hauteur des nervures 
(13,14) est analogue a la hauteur des Elements 
coupants, ou l£gerement infeVieure. 

Outil plat suivant Tune quelconque des reven- 
dications 1 a 5, caracterise en ce que la hau- 
teur des Elements coupants en saillie (11) est 
de 0,1 a 0,3 mm. 



Procede* de fabrication suivant la revendication 
8, caracterise en ce que le rouleau rigide est 
en contact avec la face non d^capee de Poutil, 
tandis que le rouleau elastiquement deforma- 
ble est en contact avec sa face decapee. 
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7. Outil plat suivant Tune quelconque des reven- 
dications 1 a 6, caracterise en ce que la face 
non decape*e de I'outil est fixe'e sur une plaque 
de support d'outil au moyen d'une colle ou 
d'£l6ments de fixation de type textile. 75 

8. Proc£de" de fabrication d'un outil plat decape" 
(10) tel que defini suivant Tune quelconque 
des revendications 1 a 7, dans lequel comme 
connu en soi, on applique sur une face de 20 
I'outil un dessin d'une matiere resistante a un 
fluide de decapage, et on enleve ensuite par 
decapage jusqu'a une profondeur determined 
cedes des parties de la surface non recouver- 

tes par ledit dessin, caracterise en ce qu'apres 25 
le decapage I'outil est lamine" plusieurs fois 
entre un rouleau rigide ayant des bandes pa- 
rallels en sailtie et un rouleau elastiquement 
deformable. 
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